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Figure 1. Framework of study.
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Korea Health Panel
(2011)
(N=17,035)

New participants in 2012 Panel
(N=242 included)

A

New participants in 2013 Panel
(N=221 included)

A
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Study population
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Figure 2. Selection process of the study population.
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Table 2. Classification and definition of the independent variables:

socio—demographic factors

Variable Definition
1. Men
Sex
2. Women
1. 18—39
Age(year) 2. 40—64
3. =265
1. Married
) 2. Separated - widowed - disappeared -
Marital status .
divorced
Single
1
Number of household 5
member
>3

Household type

1°" generation household
2" generation household

> 3rd generation household

Education

<FElementary school
Middle school

High school
=>(College

Occupation

No job
Paid worker
Employer - self—employment

Unpaid family worker

Public health insurance type

National health insurance

Medical care aid

R I R el Eal R el i P e B e B

Private health insurance Yes
type No

2011

Survey year 2012

2013




Table 3. Classification and definition of the independent variables:

health related factors

Variable

Definition

Hypertension

[N

Diabetes

[N

Hyperlipidemia

[\OR

Other chronic diseases

N =

Disability

N =

No
Yes

Perceived health status

w o=

Good
Fair

Poor

Smoking

w o=

Never smoker
Former smoker

Current smoker

Drinking”

W=

Never

Low risk
Medium risk
High risk

Sleep duration (hours)

N =

=6

. 7—8

>9

Physical activityJr

. Inactive

2. Minimally active

Active




Table 3. Classification and definition of the independent variables:

health related factors (continued)

Variable Definition
Body Mass Index (kg/m’) Loz
ody Mass Index (kg/m 9 >95

1. None
2. Mild

Stress
3. Moderate
4. Severe

‘Drinking; Among men the low risk is 40g or less of the alcohol consumption per
drinking day, the medium risk is 41g or more and 60g or less of the alcohol
consumption per drinking day, the high risk is 61g or more of the alcohol
consumption per drinking day. Among women the low risk is 20g or less of the
alcohol consumption per drinking day, the medium risk is 21g or more and 40g or
less of the alcohol consumption per drinking day, the high risk is 41g or more of
the alcohol consumption per drinking day.

TPhysical activity; The inactive is below 600 METs in a week, the minimally active
is 600 METs or more and below 3,000 METSs in a week, the active is 3,000 METs

or more in a week.



Table 4. Classification and definition of the independent variables:

household out—of—pocket health expenditure factors

Variable Definition
) 1. Lowest
Proportion of payment for
) ) . | 2. Second lowest
covered services to income, i
) 3. Second highest
quartiles ]
4. Highest
) 1. Lowest
Proportion of payment for
) 2. Second lowest
uncovered services to i
. t . 3. Second highest
income ', quartiles ]
4. Highest
) 1. Lowest
Proportion of payment for
2. Second lowest
over—the—counter drug to )
) + ] 3. Second highest
income ', quartiles )
4. Highest

‘Proportion of payment for covered services to income; The lowest is first quartile
or less(0.39% in 2011; 0.43% in 2012; 0.48% in 2013), the second lowest is over
first quartile and second quartile or less(1.08% in 2011; 1.13% in 2012; 1.17% in
2013), the second highest is over second quartile and third quartile or less(2.82%
in 2011; 2.91% in 2012; 3.01% in 2013), the highest is over third quartile.
TProportion of payment for uncovered services to income; The lowest is first
quartile or less(0% in 2011; 0.07% in 2012; 0.10% in 2013), the second lowest is
over first quartile and second quartile or less(0.21% in 2011; 0.54% in 2012; 0.63%
in 2013), the second highest is over second quartile and third quartile or
less(1.14% in 2011; 2.02% in 2012; 2.32% in 2013), the highest is over third
quartile.

*Proportion of payment for over—the—counter drug to income; The lowest is first
quartile or less(0.01% in 2011; 0% in 2012; 0.01% in 2013), the second lowest is
over first quartile and second quartile or less(0.06% in 2011; 0.07% in 2012; 0.05%
in 2013), the second highest is over second quartile and third quartile or
less(0.20% in 2011; 0.24% in 2012; 0.17% in 2013), the highest is over third
quartile.
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Table 5. QIC for working correlation matrix selection

QIC
Correlation
Model 1 Model 2 Model 3
Independent 11613.4 10889.1 10551.7
Autoregressive 11624.5 10891.6 10557.2
Unstructured 11628.2 10892.5 10558.6
Exchangeable 11628.9 10893.0 10558.0

"Quasi—likelihood under the Independence model Criterion
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Table 6. General characteristics of the study participants

L. 2011 year 2012 year 2013 year
Characteristic
(N=10,431) (N=9,891) (N=9,558)
N (%) N (%) N (%)
Dependent variable
Unmet health care needs
caused by financial
barriers next year
Yes 590 (5.7) 550 (5.6) 355 (3.7)
No 9,841 (94.3) 9,341 (94.4) 9,203 (96.3)

Socio—demographic factor (previous year)

Sex
Men 4,664 (44.7) 4,400 (44.5) 4,238 (44.3)
Women 5,767 (55.3) 5,491 (55.5) 5,320 (55.7)
Age
18—39 2,864 (27.5) 2,489 (25.2) 2,320 (24.3)
40—-64 5,060 (48.5) 4,828 (48.8) 4,629 (48.4)
=65 2,507 (24.0) 2,574 (26.0) 2,609 (27.3)

Marital status

Married 7,666 (73.5) 7,295 (73.7) 6,971 (72.9)

Separated - widowed -
) ) 1,248 (12.0) 1,232 (12.5) 1,209 (12.7)
disappeared - divorced

Single 1,517 (14.5) 1,364 (13.8) 1,378 (14.4)
Number of household
member
1 689 (6.6) 720 (7.3) 743 (7.8)
2 2,619 (25.1) 2,577 (26.0) 2,539 (26.6)
=3 7,123 (68.3) 6,594 (66.7) 6,276 (65.6)




Table 6. General characteristics of the study participants (continued)

L 2011 year 2012 year 2013 year
Characteristic

(N=10,431) (N=9,891) (N=9,558)

N (%) N (%) N (%)

Household type

1% generation
household

nd

2" generation

household
>3" generation

2,920 (28.00 2,915 (29.4) 2,909 (30.4)

6,528 (62.6) 6,061 (61.3) 5,806 (60.7)

983 (9.4) 915 (9.3) 849 (8.9)

household
Education
<Elementary school 2,444  (23.4) 2,342 (23.7) 2,260 (23.7)
Middle school 1,272 (12.2) 1,179 (11.9 1,100 (11.5)
High school 3,777 (36.2) 3,565 (36.0) 3,442 (36.0)
=College 2,938 (28.2) 2,805 (28.4) 2,756 (28.8)
Occupation
No job 4,181 (40.1) 3,885 (39.3) 3,787 (39.6)
Paid worker 3,942 (37.8) 3,822 (38.6) 3,671 (38.4)
Employer -

1,787 (17.1) 1,688 (17.1) 1,628 (17.1)
self—employment

Unpaid family worker 521 (5.0) 496 (5.0) 472 (4.9)

Public health insurance

type
National health
) 9,976 (95.6) 9,487 (95.9) 9,196 (96.2)
insurance
Medical care aid 455 (4.4) 404 (4.1) 362 (3.8)
Private health insurance
type
Yes 7,157 (68.6) 6,822 (69.0) 6,660 (69.7)
No 3,274 (31.4) 3,069 (31.0)0 2,898 (30.3)




Table 6. General characteristics of the study participants (continued)

Ch teristi 2011 year 2012 year 2013 year

r risti

aracterivhe (N=10,431)  (N=9,891)  (N=9,558)
N (%) N (%) N (%)

Health related factors(previous year)

Hypertension

No 8,079 (77.4) 7,576 (76.6) 7,183 (75.2)

Yes 2,352 (22.6) 2,315 (23.4) 2,375 (24.8)
Diabetes

No 9,639 (91.4) 9,020 (91.2) 8,642 (90.4)

Yes 892 (8.6) 871 (8.8) 916 (9.6)
Hyperlipidemia

No 9,661 (91.6) 8,982 (90.8) 8,537 (89.3)

Yes 880 (8.4) 909 (9.2) 1,021 (10.7)
Other chronic diseases

No 4,274 (41.0) 3,985 (40.3) 3,596 (37.6)

Yes 6,157 (59.0) 5,906 (59.7) 5,962 (62.4)
Disability

No 9,734 (93.3) 9,207 (93.1) 8,879 (92.9)

Yes 697 (6.7) 684 (6.9) 679 (7.1)
Perceived health status

Good 4,679 (43.9) 4,285 (43.3) 3,934 (41.2)

Fair 4,304 (41.3) 3,990 (40.3) 4,200 (43.9)

Poor 1,548 (14.8) 1,616 (16.4) 1,424 (14.9)
Smoking

Never smoker 6,585 (63.1) 6,313 (63.8) 6,114 (64.0)

Former smoker 1,687 (16.2) 1,600 (16.2) 1,600 (16.7)

Current smoker 2,159 (20.7) 1,978 (20.0) 1,844 (19.3)




Table 6. General characteristics of the study participants (continued)

Characteristic 2011 year 2012 year 2013 year
(N=10,431) (N=9,891) (N=9,558)
N (%) N (%) N (%)

Drinking

Never 3,221  (30.9 3,290 (33.3) 3,257 (34.0)

Low risk 3,496 (33.5) 3,143 (31.8) 2,981 (31.2)

Medium risk 1,611 (14.5) 1,335 (13.5) 1,317 (13.8)

High risk 2,203 (21.1) 2,123 (21.5) 2,003 (21.0)
Sleep duration

<6 4,968 (47.6) 4,678 (47.3) 4,638 (48.5)

7-8 5,024 (48.2) 4,833 (48.9) 4,506 (47.1)

=9 439 (4.2) 380 (3.8) 414 (4.3)
Physical activity

Inactive 5,607 (52.8) 4,872 (49.3) 4,626 (48.4)

Minimally active 4,351 (41.7) 4,416 (44.7) 4,187 (43.8)

Active 573 (5.5) 603 (6.0) 745 (7.8)
Body Mass Index

<25 7,930 (76.0) 7,467 (75.5) 7,145 (74.8)

=25 2,601 (24.00 2,424 (24.5) 2,413 (25.2)
Stress

None 4,357 (41.8) 4,080 (41.3) 4,262 (44.6)

Mild 3,603 (34.5) 3,318 (33.5) 3,131 (32.8)

Moderate 1,459 (14.0) 1,440 (14.5) 1,300 (13.6)

Severe 1,012 (9.7) 1,063 (10.7) 865 (9.1




Table 6. General characteristics of the study participants (continued)

Ch teristi 2011 year 2012 year 2013 year
aractenistic (N=10,431) (N=9.891) (N=9.558)
N % N (% N (%)

Household out—of—pocket health expenditure factors(previous year)

Proportion of payment

for covered services to

income
Lowest 2,607 (25.0) 2,475 (25.0) 2,391 (25.0)
Second lowest 2,610 (25.0) 2,472 (25.0) 2,388 (25.0)
Second highest 2,603 (25.00 2,472 (25.0)0 2,391 (25.0)
Highest 2,611 (25.0) 2,472 (25.00 2,388 (25.0)

Proportion of payment

for uncovered services

to income
Lowest 2,816 (27.0) 2,474 (25.0) 2,391 (25.0)
Second lowest 2,400 (23.0) 2,472 (25.0) 2,387 (25.0)
Second highest 2,609 (25.00 2,476 (25.0) 2,391 (25.0)
Highest 2,606 (25.0) 2,469 (25.0)0 2,389 (25.0)

Proportion of payment
for over—the—counter

drug to income

Lowest 2,607 (25.0)0 2,653 (26.8) 2,390 (25.0)
Second lowest 2,618 (25.1) 2,289 (23.2) 2,388 (25.0)
Second highest 2,595 (24.9) 2,475 (25.0)0 2,392 (25.0)
Highest 2,611 (25.0) 2,474 (25.0)0 2,388 (25.0)
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Table 7. Factors associated with unmet health care needs caused by
financial barriers according to univariate analysis :

socio—demographic factors

Unmet health care needs caused by financial barriers next year

Characteristic
(previous year) 2011 year 2012 year 2013 year
3 (N=10,431) (N=9,891) (N=9,558)
Yes No Yes No Yes No
(N=590) (N=9,841) (N=bb0) (N=9,341) (NN=355 (N=9,203)
Sex p=<0.001 p=0.002 p=0.031
Men 221(4.7) 4,443(95.3) 207(4.7) 4,193(95.3) 128(3.0) 4,110(97.0)
Women 369(6.4) 5,398(93.6) 343(6.3) 5,148(93.7) 227(4.3) 5,093(95.7)
Age p=<0.001 p=<0.001 p=<0.001
18—39 63(2.2) 2,801(97.8)  75(3.0) 2,414(97.0)  26(1.1) 2,294(98.9)
40-64 253(5.0) 4,807(95.0) 234(4.9) 4,594(95.1) 133(2.9) 4,496(97.1)
=65 274(10.9) 2,233(89.1) 241(9.4) 2,333(90.6) 196(7.5) 2,413(92.5)
Marital status p=<0.001 p=<0.001 p=<0.001
Married 390(5.1) 7,276(94.9) 361(5.0)0 6,934(95.0) 218(3.1) 6,753(96.9)
Separated -
widowed -

) 158(12.7) 1,090(87.3) 147(11.9) 1,085(88.1) 116(9.6) 1,093(90.4)
disappeared -

divorced

Single 42(2.8) 1,475(97.2)  42(3.1) 1,322(96.9) 21(1.5) 1,357(98.5)
Number of
household p=<0.001 p=<0.001 p=<0.001
member

1 82(11.9) 607(88.1) 76(10.6) 644(89.4) 68(9.2) 675(90.8)

2 235(9.0) 2,384(91.0) 178(6.9) 2,399(93.1) 122(4.8) 2,417(95.2)

>3 273(3.8) 6,850(96.2) 296(4.5) 6,298(95.5) 165(2.6) 6,111(97.4)
Household type p=<0.001 p=<0.001 p=<0.001

1% generation

255(8.7) 2,665(91.3) 208(7.1) 2,707(92.9) 155(5.3) 2,748(94.7)
household

2" generation

269(4.1) 6,259(95.9) 273(4.5) 5,788(95.5) 161(2.8) 5,645(97.2)
household
23rd
generation 66(6.7) 917(93.3) 69(7.5) 846(92.5) 39(4.6) 810(95.4)

household




Table 7. Factors associated with unmet health care needs caused by

financial barriers according to univariate analysis :

socio—demographic factors (continued)

Unmet health care needs caused by financial barriers next year

Characteristic
( . ) 2011 year 2012 year 2013 year
previous year
(N=10,431) (N=9,891) (N=9,558)
Yes No Yes No Yes No
(N=590) (N=9,841) (N=5500 (N=9,341) (N=355) (N=9,203)
Education »=<0.001 »=<0.001 p=<0.001
<El t
herlnenary 297(12.2) 2,147(87.8) 256(10.9) 2,086(89.1) 187(8.3) 2,073(91.7)
schoo
Middle school 85(6.7) 1,187(93.3) 74(6.3) 1,105(93.7) 47(4.3) 1,053(95.7)
High school 145(3.8) 3,632(96.2) 144(4.0) 3,421(96.0) 86(2.5) 3,356(97.5)
=College 63(2.1) 2,875(97.9) 76(2.7) 2,729(97.3) 35(1.3) 2,721(98.7)
Occupation p=<0.001 p=<0.001 p=<0.001
No job 306(7.3) 3,875(92.7) 275(7.1) 3,610(92.9) 210(5.6) 3,577(94.4)
Paid worker 169(4.3) 3,773(95.7) 161(4.2) 3,661(95.8) 78(2.1) 3,593(97.9)
Empl .
mplover 90(5.0) 1,697(95.0) 88(5.2) 1,600(94.8) 57(3.5) 1,571(96.5)
self—employment
Unpaid family
25(4.8) 496(95.2) 26(5.2) 470(94.8) 10(2.1) 462(97.9)
worker
Public health
. p=<0.001 p=<0.001 p=<0.001
insurance type
National
health 506(5.1) 9,470(94.9) 472(5.0) 9,015(95.0) 297(3.2) 8,899(96.8)
insurance
Medical care
o 84(18.5) 371(81.5) 78(19.3) 326(80.7) 58(16.0) 304 (84.0)
al
Private health
. p=<0.001 p=<0.001 p=<0.001
msurance type
Yes 277(3.9) 6,880(96.1) 282(4.1) 6,540(95.9) 158(2.4) 6,502(97.6)
No 313(9.6) 2,961(90.4) 268(8.7) 2,801(91.3) 197(6.8) 2,701(93.2)

Note: Frequency and percentage were analyzed by Chi—square test.

P—value was analyzed by Rao—Scott Chi—square test(weight—adjusted).
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Table 8. Factors associated with unmet health care needs caused by

financial barriers according to univariate analysis : health related

factors
Unmet health care needs caused by financial barriers next year
Characteristic
(orevious year) 2011 year 2012 year 2013 year
(N=10,431) (N=9,891) (N=9,558)
Yes No Yes No Yes No
(N=590) (N=9,841) (N=550) (N=9,341) (N=355) (N=9,203)
Hypertension p=<0.001 »=<0.001 p=<0.001
No 365(4.5) 7,714(95.5) 359(4.7) 7,217(95.3) 203(2.8) 6,980(97.2)
Yes 225(9.6) 2,127(90.4) 191(8.3) 2,124(91.7) 152(6.4) 2,223(93.6)
Diabetes p=<0.001 p=<0.001 p=<0.001
No 513(5.4) 9,026(94.6) 471(5.2) 8,549(94.8) 301(3.5) 8,341(96.5)
Yes 77(8.6) 815(91.4) 79(9.0) 792(91.0) 54(5.9) 862(94.1)
Hyperlipidemia p=<0.001 p=<0.001 p=<0.001
No 520(5.4) 9,031(94.6) 460(5.1) 8,522(94.9) 292(3.4) 8,245(96.6)
Yes 70(8.0) 810(92.0) 90(9.9) 819(90.1) 63(6.2) 958(93.8)
S::;Sg:mmc p=<0.001 p=<0.001 p=<0.001
No 118(2.8)  4,156(97.2) 129(3.2) 3,856(96.8) 60(1.7) 3,536(98.3)
Yes 472(7.7) 5,685(92.3) 421(7.1) 5,485(92.9) 295(5.0) 5,667(95.0)
Disability p=<0.001 p=<0.001 p=<0.001
No 514(5.3) 9,220(94.7) 476(5.2) 8,731(94.8) 288(3.2) 8,591(96.8)
Yes 76(10.9) 621(89.1) 74(10.8) 610(89.2) 67(9.9) 612(90.1)
i:;c;lvset‘ims p=<0.001 p=<0.001 p=<0.001
Good 160(3.5) 4,419(96.5) 120(2.8) 4,165(97.2) 85(2.2) 3,849(97.8)
Fair 231(5.4) 4,073(94.6) 224(5.6) 3,766(94.4) 125(3.0) 4,075(97.0)
Poor 199(12.9) 1,349(87.1) 206(12.8) 1,410(87.2) 145(10.2) 1,279(89.8)
Smoking p=0.951 p=0.083 p=0.048
Never
smoker 372(5.7)  6,213(94.3) 347(5.5) 5,966(94.5) 227(3.7) 5,887(96.3)
I:;:Ez 94(5.6)  1593(94.4) 75(4.7) 1,525(95.3) 52(3.3)  1,548(96.7)
S:;f:: 124(5.7)  2,035(94.3) 128(6.5) 1,850(93.5) 76(4.1)  1,768(95.9)




Table 8. Factors associated with unmet health care needs caused by

financial barriers according to univariate analysis : health related

factors (continued)

Unmet health care needs caused by financial barriers next year

gf:;zt:rylse::) 2011 year 2012 year 2013 year
(N=10,431) (N=9,891) (N=9,558)
Yes No Yes No Yes No
(N=590) (N=9,841) (N=550) (N=9,341) (N=355 (N=9,203)
Drinking p=<0.001 p=<0.001 p=<0.001
Never 265(8.2) 2,956(91.8) 237(7.2) 3,053(92.8) 185(5.7) 3,072(94.3)
Low risk 173(5.0)  3,323(95.0) 162(5.2) 2,981(94.8) 101(3.4) 2,880(96.6)
Medium risk  62(4.1)  1,449(95.9) 59(4.4) 1,276(95.6) 25(1.9)  1,292(98.1)
High risk 90(4.1)  2,113(95.9) 92(4.3) 2,031(95.7) 44(2.2)  1,959(97.8)
Sleep duration p=0.008 p=0.004 p=0.099
<6 314(6.3) 4,654(93.7) 290(6.2) 4,388(93.8) 201(4.3) 4,437(95.7)
7-8 248(4.9) 4,776(95.1) 231(4.8) 4,602(95.2) 140(3.1)  4,366(96.9)
>9 28(6.4)  411(93.6)  29(7.6)  351(92.4)  14(3.4)  400(96.6)
Physical activity p=0.964 p=<0.001 p=0.118
Inactive 324(5.9) 5183(94.1) 326(6.7) 4,546(93.3) 197(4.3) 4,429(95.7)
z/fzivr:auy 240(5.5) 4,111(94.5) 210(4.8) 4,206(95.2) 140(3.3)  4,047(96.7)
Active 26(4.5)  547(95.5)  14(2.3)  589(97.7)  18(2.4)  727(97.6)
BMI p=0.044 p=0.685 p=0.108
<25 440(5.6)  7,490(94.4) 414(5.5) 7,053(94.5) 251(3.5) 6,894(96.5)
> 95 150(6.0)  2,351(94.0) 136(5.6) 2,288(94.4) 104(4.3) 2,309(95.7)
Stress p=<0.001 p=<0.001 p=<0.001
None 153(3.5)  4,204(96.5) 123(3.0) 3,957(97.0) 97(2.3)  4,165(97.7)
Mild 179(5.0)  3.424(95.0) 166(5.0) 3,152(95.0) 100(3.2) 3,031(96.8)
Moderate 126(8.6) 1,333(91.4) 122(8.5) 1.318(91.5) 62(4.8) 1,238(95.2)
Severe 132(13.0)  880(87.0) 139(13.2) 914(86.8) 96(11.1)  769(88.9)

Note: Frequency and percentage were analyzed by Chi—square test.

P—value was analyzed by Rao—Scott Chi—square test(weight—adjusted).
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Table 9. Factors associated with unmet health care needs caused by
financial barriers according to univariate analysis : household

out—of—pocket health expenditure factors

Unmet health care needs caused by financial barriers next year

Characteristic
(orevi o) 2011 year 2012 year 2013 year
evious
” (N=10,431) (N=9,891) (N=9.558)
Yes No Yes No Yes No

(N=590) (N=9,841) (N=550) (N=9,341) (N=355) (N=9,203)

Proportion of
payment for
covered p=<0.001 »=<0.001 »=<0.001

services to

income

Lowest 99(3.8)  2.508(96.2) 119(4.8) 2,356(95.2) 59(2.5)  2.332(97.5)
Second

econ 107(4.1)  2,503(95.9)  74(3.0)  2,398(97.0) 79(3.3)  2,309(96.7)
lowest

Second

eeon 137(5.3)  2,466(94.7) 118(4.8) 2,354(95.2) 70(2.9)  2,321(97.1)
highest

Highest 247(9.5)  2.364(90.5) 239(9.7) 2.233(90.3) 147(6.2) 2,241(93.8)

Proportion of

payment for

uncovered p=0.015 p=0.035 p=0.831
services to

income

Lowest 184(6.5)  2,632(93.5) 135(5.5) 2,339(94.5) 97(4.1)  2,294(95.9)
Second

econ 103(4.7)  2,297(95.3) 111(4.5) 2,361(95.5) 75(3.1)  2,312(96.9)
lowest

Second

eeon 136(5.2)  2,473(94.8) 133(5.4) 2,343(94.6) 84(3.5)  2,307(96.5)
highest

Highest 167(6.4)  2,439(93.6) 171(7.0) 2,298(93.0) 99(4.1)  2,290(95.9)

Proportion of
payment for
over—the—cou p=<0.001 »=<0.001 p=<0.001
nter drug to

income

Lowest 162(6.2) 2,445(93.8) 140(5.3) 2,513(94.7) 108(4.5) 2,282(95.5)
Second

econ 68(2.6) 2,550(97.4) 59(2.6) 2,230(97.4) 41(1.7)  2,347(98.3)
lowest

Second

econ 137(5.3)  2,458(94.7) 146(5.9) 2,329(94.1) 65(2.7)  2,327(97.3)
highest

Highest 223(8.5) 2,388(91.5) 205(8.3) 2.269(91.7) 141(5.9) 2,247(94.1)

Note: Frequency and percentage were analyzed by Chi—square test.

P—value was analyzed by Rao—Scott Chi—square test(weight—adjusted).
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Table 10. Factors associated with unmet health care needs caused
by financial barriers according to multivariate analysis : Generalized

Estimating Equations

Unmet health care needs caused by financial barriers next year
(N=11,749)

Characteristic Model 17 Model 2f Model 3%

OR 95% CI OR 95% CI OR 95% CI

Household out—of—pocket health expenditure factors(previous year)

Proportion of
payment for covered
services to income

Lowest 1.00 1.00 1.00
Second lowest 1.09 (0.89-1.34) 1.10 (0.90-1.36) 1.05 (0.85-1.30)
Second highest 1.26" (1.02—-1.55) 1.13 (0.91-1.39) 1.01 (0.81-1.26)

Highest 2.54™  (2.07-3.12) 1.82™ (1.45-2.28) 1.49™ (1.18-1.89)

Proportion of
payment for
uncovered services

to income
Lowest 1.00 1.00 1.00
Second lowest 0.71™ (0.60-0.84) 0.83" (0.70-0.99) 0.79° (0.67-0.95)
Second highest 0.72 (0.60-0.86) 0.83" (0.70-1.00) 0.79* (0.66—0.95)
Highest 0.64™  (0.53-0.77) 0.70™ (0.58-0.84) 0.64™ (0.53-0.78)

Proportion of
payment for
over—the—counter

drug to income
Lowest 1.00 1.00 1.00
Second lowest 0.51™ (0.41-0.63) 0.71" (0.57-0.88) 0.69™ (0.55-0.86)
Second highest 0.94 (0.79-1.12) 1.15 (0.97-1.37) 1.11 (0.92-1.32)

Highest 1.41™  (1.20-1.65) 1.37"" (1.17-1.61) 1.23" (1.05-1.45)




Table 10. Factors associated with unmet health care needs caused
by financial barriers according to multivariate analysis : Generalized

Estimating Equations (continued)

Unmet health care needs caused by financial barriers next year
(N=11,749)

Characteristic T " 5
Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI

Socio—demographic factors(previous year)

Sex
Men - - 1.00 1.00
Women - - 1.11 (0.94-1.31) 1.29° (1.01-1.64)
Age
18—39 - - 1.00 1.00
40—64 - - 1.47% (1.13-1.93) 1.33" (1.02-1.74)
=65 - - 1.30 (0.94-1.79) 1.29 (0.93-1.80)

Marital status

Married - - 1.00 1.00

Separated -
widowed - o -

. - - 1.73 (1.38—-2.17) 1.57 (1.26—1.96)
disappeared -

divorced

Single - - 1.02 (0.74-1.40) 1.10 (0.80-1.51)

Number of

household member

1 - - 1.00 1.00

2 - - 1.62" (1.23-2.15) 1.63"™ (1.24-2.14)
=3 - - 1.55" (1.17-2.05) 1.50" (1.14-1.97)

Education

<FElementary

school - - 1.00 1.00

Middle school - - 0.80° (0.64-0.99) 0.84 (0.67-1.05)
High school - - 0.55™ (0.45-0.67) 0.63™ (0.52—0.78)
=College - - 0.40™  (0.31-0.53) 0.48™ (0.36-0.63)




Table 10. Factors associated with unmet health care needs caused
by financial barriers according to multivariate analysis : Generalized

Estimating Equations (continued)

Unmet health care needs caused by financial barriers next year

(N=11,749)
Characteristic Model 11 Model 2% Model 3°
OR 95%CI OR  95%Cl OR  95% CI
Occupation
No job - - 1.00 1.00
Paid worker - - 1.00 (0.84-1.19) 1.02 (0.86-1.21)
Employer -

- - 0.93 (0.76-1.15) 0.95 (0.77-1.17)
self—employment

Unpaid famil
npaid family _ _ 0.59™  (0.42-0.82) 0.59™  (0.42-0.82)

worker

Public health

insurance type

National health

i - - 1.00 1.00

insurance

Medical care aid - - 3.55"™  (2.80-4.49) 2.36™ (1.83-3.04)
Private health
insurance type

Yes - - 1.00 1.00

No - - 1.51™  (1.28-1.79) 147" (1.24-1.74)
Survey year

2011 - - 1.00 1.00

2012 - - 1.01 (0.89-1.14) 0.98 (0.86-1.12)

2013 - - 0.64™ (0.55-0.74) 0.63™ (0.54-0.74)




Table 10. Factors associated with unmet health care needs caused
by financial barriers according to multivariate analysis : Generalized

Estimating Equations (continued)

Unmet health care needs caused by financial barriers next year
(N=11,749)

Characteristic Model 11 Model 2F Model 3%

OR 95% CI OR 95% CI OR 95% CI

Health related factors(previous year)

Hypertension

No - - - - 1.00

Yes - - - - 0.95 (0.80-1.11)
Diabetes

No - - - - 1.00

Yes - - - - 0.83 (0.68—1.03)

Hyperlipidemia

No - - - - 1.00

Yes - - - - 1.04 (0.85-1.28)
Other chronic
diseases

No - - - - 1.00

Yes - - - - 1.27 (1.05-1.53)
Disability

No - - - - 1.00

Yes - - - - 1.13 (0.90-1.43)
Perceived health
status

Good - - - - 1.00

Fair - - - - 1.30" (1.11-1.53)

Poor - - - - 1.93"™  (1.57-2.36)
Smoking

Never smoker - - - - 1.00

Former smoker - - - - 1.02 (0.78-1.35)

Current smoker - - - - 1.62™  (1.27-2.07)




Table 10. Factors associated with unmet health care needs caused

by financial barriers according to multivariate analysis : Generalized

Estimating Equations (continued)

Unmet health care needs caused by financial barriers next year

Lo (N=11,749)
Characteristic T 5 5
Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI
Drinking
Never - - - - 1.00
Low risk - - - - 0.93 (0.79-1.10)
Medium risk - - - - 0.90 (0.71-1.13)
High risk 0.94 (0.75-1.17)
Sleep duration
<6 - - - - 1.00
7-8 - - - - 0.94 (0.82—1.07)
>9 - - - - 0.80 (0.59-1.08)
Physical activity
Inactive - - - - 1.00
Minimally active - - - - 1.02 (0.89-1.16)
Active - - - - 0.89 (0.63—1.25)
BMI
<25 - - - - 1.00
=25 - - - - 1.08 (0.93-1.26)
Stress
None - - - - 1.00
Mild - - - - 1.49™  (1.26-1.76)
Moderate - . - - 1.99™  (1.65-2.40)
Severe - - - - 3.01"™  (2.48-3.66)
QICu* 11605.4 10862.2 10509.7

"Quasi—likelihood under the Independence model Criterion
"X0.05, “P<0.01, " P0.001

Note: Values are presented as odds ratio (95% confidence interval).

"Model 1:

variables

"Model 2:

socio—demographic variables

$Model 3:

socio—demographic, health related variables

Odds ratio was adjusted for household out—of—pocket health expenditure

Odds ratio was adjusted for household out—of—pocket health expenditure,

Odds ratio was adjusted for household out—of—pocket health expenditure,
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Table 11. Household out—of—pocket health expenditure by annual

household income level

Payment for

Payment for

Annual household

uncovered services

covered services

income, quartiles

Mean (Std)

Mean (Std)

(1,433)
(1,375)
(1,276)
(1,140)

775
664
579

(794)
(884)
(816)
(885)

625
652

Highest

Second highest

665

Second lowest

716 478

Lowest
* Unit: 1,000 KRW
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Ay wxm7F =2 Ao 7 eyt Asld G- (Kim and Huh,
201 D) A& 7F72 Aol oA A5 BAIA o] fE At nFHs
Aol =9k, o A3YA (Song, Lee and Rhim, 2011) oA %= FAd e
H|3 oJAdo] mFFHs Aol 1.628 Boy HuE 1 9199, Song,
Choi and Park(2015) 17X % o4 vjeHos 4] w2 o=
YR B Ao Aol dAsiTE B v A @A (Huh and Lee,
2016) el M= ofAdo] Aol vl FAA ol A% nFHoAR Aol
S A glgle, o A® AT (Shin, Lim and Han, 2014;
Jung and Lee, 2017) oA+ AAE-S AA A o]fo ot v|FFo)s AP
dAago] glokes A2 9E Ko d7-Adel wek ZFol7t At

He  ‘18=39A4" o Hls] 40-64A4" oA AAZA o]fel o3t

3 w7} =okeh. o] A&l T (Huh and Lee

Ago] 354 mukQl Aol Bl 45-5449] T %01
BAA o= Qg T Fg5 Aol FootA w=rhe At FAFHA
e TE 2 A A el Aol 654 o] Q1 Ag FAACRE
roletA] ekakot AAlA ool & nTHgs B wAZF %=,
Kim and Huh(2011) %] A7-°llA4+= 554 ©]7de], Song, Choi and
Park(2015) 9] 1ol = 604 ol delr AAA olf= Qg vsHola
Aol fFostA =k A3E Uekdal Qlo] dAgtvid AE 2ol gt
AFAIel] ztel7t = Aor AZEd. e AAAT (Jung and Lee,
2017) M= A" AAA ool &g vFHgs A w0l
A= d3}E ¥ a1, Song, Lee and Rhim(2011) 9] A= 654
ool 0.68¥E mFHs Aol w2 Zo® yeh AatE ATEA RS
A

FOAHE ‘EQl 2 o nlE] ‘WA . APH . AE . 0]E oA AAA
ol el ost nFHom AF wakrt ¥ 2o ® et ol Jung
and Lee(2017) 9] Aol &£ F At HA . o] &5 3 Atgo]



AAA olf= Q7 vFHoIR A
2l

b e 170 ol wlel 2w

CI=1.24-2.14), ‘39 ©o]%’ ¢ mapv]= 1.50(95% CI=1.14-1.97) 0. =%
AAA o] frel ost mFHgn A wAP|7F FokA= AH7E vErs T
ol& 7hd b WoldeE §F bl Al EulE = Apdo] FEshAl ekot
EAHIA o] &5 =Y FEbel fla, fEolgo] HQFel®E EFetal
BAAR] FFog ) nFHARE AL F US AoE B &

9AtH(Shon, Shin and Kim, 2010).
WHFFES 2E olel of Hls ‘aF olsl of WiE o] A
BANA o]l oJF mFHow FE wAH|ZE Wt ole wHFE0
S5 uTHAR Aol v ¢k AddAT A3 (Kim and Huh,
15; Huh and Lee, 2016; Jung and Lee,
2017) &k frAFakelT. "*53 A7 Bmel o] gl

s

44

AGEAE dfdst=d TS = 7 olvgt(Lahelma et al., 2004)
WHFFTo EE5TF 145 dAYE S F e 7FeAo] =of 79
A EFgo] AANER A or usyTo] W Ao vl3 =& A5
nFHoR5E o A ¢S Aow HIT,

AL BIAA 5 o vld  FEIFSTARRE oA AAE o] f-l

ot v|FFgw Fd wAH|7} Wkt) o] Jung and Lee(2017)

A FHJ7ME5FAAE AAA o] F= Q3 n|FFHols HPo] we
Ao} FA3AT FHISFTAIAY] A9 s 3—-4A13F o] 71 W
Ao dS B ¥x ¢4l F= oz Aosta 9o, AdFow A5%

h f
AoWA TrRAFS s AHEAdol w7] ol & ¢ dHUung



olgol gl tist Fart 7] wEol AAA olfel o nFHgunE
BAE 7heAol = ol ETY FEdATE AR THd Akl vl
o|golg= vl Wol AR mFHARS AHEC] ¥, 11 T BAA
o= QI vTHR Aol st Lee(2016) 9] ATA ot

A X)35F3t). thE A8+ (Song, Lee and Rhim, 2011; Huh and Lee,
2016) A= A AFRAR] AbgEEel el A9 A7 ol 5 5o]Ql
AbEEo] AAA o] =2 Qg nFHs Aol w2 FOoR Bl
Qith E & A8 A+ (Shin, Lim and Han, 2014; Song, Choi and Park,
2015) el = |2l dFe7t A4 o= Qe v|THgr 49

Hddo] gl AoE vEhg Ag-d el web o7k EA R
SR folas 7Hdst -5l vl 7hslshA] & A5 7§Xﬂ;‘—1
olfrell oJ& nTHE BE wAR|ZF =A YEEH o= 1
¢ m7kIAfel vl AA A ol FE QIS mFHoln Aol
gdrhes A3 A (Lee and Kim, 2014; Jung and Lee, 2017)2 A9}
el x) &kt vk, tFE A8 (Song, Lee and Rhim, 2011; Shin, Lim

ri
32
HI
fuics)

and Han, 2014) A= wlzke] 2030 74915 Abeto] 7pelsha] ghe
AT wESe R Ado] o kv Ane Qo] AFATe] gl 2ol 7}

=
nFHo5 A wAm7E dobxlth B AFelA= vhsdl AAlA o]
= Y A5 THHETE AAste] AV|dRe sdete
2012-2014d % vFH5 Mg A5 E AFEsIQlth =959 HF
A HuA(2016) 0 WEW, nEFHsE AU AFRES 20124
16.5%, 2013\ 17.7%, 2014\d 14.0%% YEelFow, o] Fox AA4
ol fZ Q3 nFFHT AL 2012 35.9%, 2013 32.6%, 2014
28.2%% At Ayt BaEa Qlo] B A AyE s s
2 AFoM = WA EY] SRl mE AolE 28] s nEst



AF o2 st kot AAA olfrel &3t nFHols A
Wz} 7F ekl o] Song, Lee and Rhim(2011) 2] Aol &<t
THEAE ol gle ARl vlE] wSHes Fdo] 0.78WE YEaL
T A Gt gl AFEel BlE nlsSels A Ee] 0.50M 2
vebd A3sh frAabstgltt.

718F v A gko] gl Aol vlsl = A AAA olfre] &gt
5o n A WAL Zdnh ol v Agke] e A AAA
ol4r® QIg mETHR Ago] vk AAAT (Kim and Huh, 2011;
Jung and Lee, 2017) ¢} fAFsE A 3¢tk ¥E4A, Song, Choi and

Park(2015) 8] Ao = g2 74 nFHgs A2 A
Sltk= d3= ¥ 3, Huh and Lee(2016)2
FF7F vsHos AP %Af:a z2lo] & HolA] o= Ao 7 e

1o
2
-
g3
>
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rlj
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AFATte] whet Aol 7k 919 4
A% s FRo pHABE T qEel olma wH el 447
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Aoz RZETH

ol AAA olfo] @ mEHAR AU BAAo] gl Aow
YEelgtt), o]= A8l (Kim and Huh, 2011; Kim and Lee, 2012; Shin,
Lim and Han, 2014; Song, Choi and Park, 2015; Jung and Lee,
2017) ¢ A z}e} %lilf‘s}OﬂE}.

o] WA 7} molA = A

A7 A= A9E ] e Agow 9 A AHE wrgey, A9
A7 BRE oyt 29 AR FEFS v A= - sl ALs A
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2 (need)E # WYl Ath(Huh and Lee, 2016). A3 (Song,
Lee and Rhim, 2011; Jung and Lee, 2017)°X &= Al IF°2 F&35}9]
ool vs) UEe A vEHgn Aol wre AHE BEAANL

= F938FA] ¢kt Huh and Lee(2016) 9
AFolM = T3 A7 AdE7E A ok 7ol vlsl] el -
AAA o] fF &2 Qg vFTFgE Aol vt A¥dE B, T

A8l - (Shin and Shon, 2009; Kim and Lee, 2012; Song, Choi and

Park, 2015)°] A¢ F Fo2 F&st] F5o vla e 45
nFFHE Aol 2 ZOFE e

A WFAA o vlaE A FAR oA AAA o] frel o]
nFFo5 A A7 A dEbTh FA0RE 1 AW g5y
A Ee A7) AA TS, FAL 2zH AF TS v H
A= AthE Choi(2016) 2] AFA e wel S8 s 49 o 851]
Azol F7stal, ol& &l AA A o]fel ot v|FFHgRE APT F
At

AEHAE A A kg o HlE AEHAE Wol WEFE
AAA olfrel 9 mFHAn A wA|TF FokAlE ATFE HAATh
ol AEHAE WA AU ot W IF vlE] AEH 2 FET)
s7tEes vsSos Aol FosHAl =t Park et al.(2017) ¢
A2}t fALeL T

2 Ao Ans T8 e 22 4F AAES AE 2 5 otk

AA, AZFRE FAAH|A B B E AL5F5] dHEARH
o] 5H] g ¢h3lA7]= Wete] Aosith AT RS
A5 F2 AV HH, BAGE AWt oz ol FAHT=
Ar5FE 7o HFoR st Qo] 7H Aomn Fus AdAew
Aan7le 235 7FE Zolth(Huh and Kim, 2008). olo th3dt weto =z
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ABSTRACT

The Influence of Household Out—of—pocket
Health Expenditure on Unmet Health Care

Needs Caused by Financial Barriers

Eunhye Hong
Graduate School of Public Health, Yonsei University

(Directed by Professor Woojin Chung, Ph.D.)

Korea achieved universal health coverage in 1989, 12 years after
the introduction of the National Health Insurance (NHI) in 1977.
However, limited coverage of NHI still acts as a big barrier in terms
of accessibility to health care services. The ratio of household
out—of—pocket health expenditure among total health expenditure in
Korea i1s 36.8% as of 2015, which is 1.8 times higher than the
OECD average of 20.3%. This is because of high co—payment for
services covered by NHI and direct payment for services that are
not covered by the NHI when using health care services. The high
burden of health expenditure leads to difficulty in accessing health
care services and the number of people who experience unmet
health care needs increased steadily by 14.9%, 16.4%, and 17.6%
during 2011—-2013 respectively. This study aimed to clarify how

household out—of—pocket health expenditure in the previous year



affects unmet health care needs caused by financial barriers in the
following year.

Using the Korea Health Panel (2011-2014), the study analyzed
11,749 adults aged 18 years or older. Socio—demographic, health
related, and household out—of—pocket health expenditure factors
were selected as variables by referring to previous research.
Descriptive analyses, Chi—square tests, and multivariate analyses
using Generalized Estimating Equations (GEE) were conducted with
SAS version 9.4.

Result of the analysis revealed that the group with the highest
proportion of payment for covered services to income had an odds
ratio of 1.49 (95% CI=1.18—1.89) for facing unmet health care
needs caused by financial barriers compared to the lowest group
while adjusting for other variables. The odds ratios in the second
lowest group, second highest group, and highest group were 0.79
(95% CI=0.67-0.95), 0.79 (95% CI=0.66—0.95), and 0.64 (95%
CI=0.53-0.78) respectively, in terms of the proportion of payment
for uncovered services to income, compared to the lowest group.
The odds ratios in the second lowest and highest groups were 0.69
(95% CI=0.55-0.86) and 1.23 (95% CI=1.05—1.45) respectively, in
terms of the proportion of payment for over—the—counter drug to
income, compared to the lowest group. The odds ratio for unmet
health care needs caused by financial barriers was higher among
women; those aged 40—64 years; those who were separated,
widowed, divorced, or whose spouses had disappeared; those with
two or more household members; those having medical care aid;

those who did not have private health insurance; those with other



chronic diseases; those with fair or poor perceived health status;
current smokers compared to those who never smoked; and those
who got stressed more than those who did not. The odds ratio for
unmet health care needs caused by financial barriers was lower
among those with educational level of high school and college or
more compared to those with educational level of less than
elementary school; those who were unpaid family workers; and 2013
survey year compared to 2011 survey year.

This study analyzed socio—demographic, health related, household
out—of—pocket health expenditure factors adjusted in adults aged 18
years or older. Especially, we have produced a meaningful study in
which we investigated the relationships between household out—of
pocket health expenditure and unmet health care needs caused by
financial barriers by subdividing the former into payment for covered
services, payment for uncovered services, and payment for
over—the—counter drug.

According to the results obtained from this study, it is necessary
to reduce co—payment for services covered by NHI for low—income
households by lowering their co—payment rates or improving the
ceilings on co—payments by income levels. Additionally, it is
necessary to conduct an additional study on unmet health care needs
caused by financial barriers by detailing types of payment for
uncovered services. We should look into the groups who experienced
high unmet health care needs and take them into account when
establishing health care policy for improving accessibility to health

care services.

Keyword: Unmet health care needs, Household out—of—pocket health expenditure,

Generalized Estimating Equations, Korea Health Panel



